Abstract. Flux maps of energetic ions in Jupiter's outer radiation belt, calculated with the aid of a model of the current sheet magnetic field, are consistent with a spatial distribution that is uniform along field lines and monotonically decreasing with radial distance. This result is supported by numerical ion trajectory calculations that predict uniform filling of drift shells at high L values. Adiabatic compression by radial transport then provides predictions of radial energy dependence and flux gradients. At lower L values, conservation of the second adiabatic invariant predicts some anisotropy with higher equatorial fluxes.
Introduction
Jupiter's outer radiation belt is contained in the magnetic field of the plasma sheet region, where the field lines are significantly distorted from those of the planetary dipole. This has complicated energetic particle data analysis so that time dependences in the magnetic field [Khurana, 2001] is known of particle spatial gradients in the direction perpendicular to the equatorial plane, which is critical to an understanding of the radiation belt dynamics. In this work we illustrate a solution of the problem by calculating maps of energetic ion fluxes for the outer radiation belt using a model of the current sheet magnetic field. We use data taken by the Galileo orbiter's Heavy Ion Counter (HIC), which measures ions with kinetic energies at and above several MeV/nucleon [Garrard et al., 1992] . The motion of energetic ions in the plasma sheet region is known to be largely nonadiabatic ]. Therefore we also describe calculations of such motion and use the results to constrain a simulation of the ion spatial distribution for comparison with the observed flux maps.
Magnetic Field Model
Jupiter's planetary magnetic field at radial distances beyond 10 Rj is, to a good approximation, dipolaf, but it is substantially modified by the field of the current sheet. We adopt the Khurana [1997] 
L Calculation
In a dipole magnetic field the L shell is the radial distance in planetary radii of a magnetic field line at its equatorial point. In a nondipolar field the generalized L is inversely proportional to the magnetic flux • through a particle drift shell [Roederer, 1970] At the equatorial crossings, there is no uncertainty in L because the model equatorial magnetic field is independent of sheet thickness (as it is of total sheet current).
Pitch Angle Coverage
In particle motion conserving the first adiabatic invariant the distribution of particles along the field line is determined equator is ~4 times that at twice the equatorial B value. This is greater than any B dependence typically observed in the data. Most of the simulated B dependence is near the equator where it probably could not be resolved by the limited spatial coverage of the Galileo orbit, particularly at L < 9.5 where the data are less suited to providing accurate maps. However, it does appear that the simulation predicts more B dependence at the lower L values than is generally observed.
This could be the result of an inaccurate location L• for the transit/on between adiabatic and nonadiabatic ion motion, or of additional pitch angle scattering at L < L•. We have not accurately determined the L• value, because the data are not sufficient to constrain it, and it may well be time-dependent due to changes in the magnetic field configuration. Some variability between the flux maps from differera orbits is evident.
Conclusions
The main result of this work is that flux maps of Jupiter's outer radiation belt derived from energetic ion data are approximately consistent with a spatial distribution that, in the L • 9.5 to 11 region (~14 to 25 R j), is independent of magnetic field magnitude B at a given L shell while monotonically decreasing with L. This result is dependent on a realistic model of the current sheet magnetic field and on the accuracy of the derived magnetic coordinates. The data cover a substantial range of B values at a given L because of the rocking of the thin current sheet caused by Jupiter's rotation.
Restfits of numerical trajectory calculations support our interpretation of the energetic ion flux maps. They predict uniform filling of drift shells by nonadiabatic ion trajectories
